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ﺰﻴﻤﺘﻳﺎﻣﺓﺩﺎﻋ،ﺭﺩﺎﻧﻲﺛﺍﺭﻭﺏﺍﺮﻄﺿﺍﻮﻫ(ﺔﻴﺨﻤﻟﺍﺔﻘﻠﻤﻌﻟﺍ)ﻮﺗﻮﺳﺔﻣﺯﻼﺘﻣ
ﻞﻛﺎﺸﻤﻟﺍﻦﻣﺔﻋﻮﻤﺠﻣﻙﺎﻨﻫﻭ.ﻪﺟﻮﻟﺎﺑﺓﺰﻴﻤﻣﻲﺘﻟﺎﺘﺸﻴﺟﺢﻣﻼﻣﻭﺱﺃﺮﻟﺍﺔﻣﺎﺨﻀﺑ
ﺎﻨﻴﻟﺇﻡﺪﻗ،ﺎﻣﺎﻋ١١ﺮﻤﻌﻟﺍﻦﻣﻎﻠﺒﻳﻞﻔﻃﺔﻟﺎﺣﻡﺪﻘﻧ.ﻪﺑﺔﻄﺒﺗﺮﻤﻟﺍﺔﻴﻓﺮﻌﻤﻟﺍﻭﺔﻴﻛﻮﻠﺴﻟﺍ
ﺕﺎﺑﺍﺮﻄﺿﺍﻊﻣﺔﻴﻤﻴﻠﻌﺘﻟﺍﺔﻴﻠﻤﻌﻟﺍﻲﻓﺔﺑﻮﻌﺻﻭﺔﻴﻛﻮﻠﺴﻟﺍﻞﻛﺎﺸﻤﻟﺍﻦﻣﺔﻋﻮﻤﺠﻣﻊﻣ
،ﺔﻣﺎﻘﻟﺍﻝﻮﻃﻱﺮﻳﺮﺴﻟﺍﺺﺤﻔﻟﺍﺕﺎﻣﻼﻋﻦﻣﻥﺎﻛﻭ.ﻢﺴﺠﻠﻟﻲﻔﻴﻇﻮﻟﺍﻖﻴﺴﻨﺘﻟﺍﻲﻓ
ﻢﻴﻴﻘﺘﻟﺍﺕﺎﻴﻠﻤﻋﺖﺘﺒﺛﺍ.ﻪﺟﻮﻟﺎﺑﺓﺰﻴﻤﻣﻲﺘﻟﺎﺘﺸﻴﺟﺕﺎﻣﻼﻋﻊﻣﺱﺃﺮﻟﺍﺔﻣﺎﺨﺿﻭ
ﺕﺍﻮﻄﺨﺑﻡﺎﻴﻘﻟﺎﺑﻭ.ﻢﺴﺠﻠﻟﻲﻔﻴﻇﻮﻟﺍﻲﻘﻴﺴﻨﺘﻟﺍﻮﻤﻨﻟﺍﻲﻓﺏﺍﺮﻄﺿﺍﺩﻮﺟﻭﺔﻴﻤﻴﻠﻌﺘﻟﺍ
ﻁﺮﻓﻊﻣﻩﺎﺒﺘﻧﻻﺍﺺﻘﻧﺕﺎﺑﺍﺮﻄﺿﺍﻦﻣﻲﻧﺎﻌﻳﻞﻔﻄﻟﺍﻥﺃﺢﻀﺗﺍﻢﻴﻴﻘﺘﻠﻟﺔﻴﻓﺎﺿﺇ
ﺐﻧﺍﻮﺠﻟﺍﺩﺪﻌﺘﻣﺞﻬﻧﺎﻨﻣﺪﺨﺘﺳﺍﻭ،ﺖﻳﺪﻴﻨﻴﻓﻞﻴﺜﻴﻤﻟﺍﺭﺎﻘﻌﺑﻪﺟﻼﻌﻟﺎﻧﺎﻋﺩﺎﻤﻣ،ﺔﻛﺮﺤﻟﺍ
ﺔﻣﺯﻼﺘﻤﻟﺍﻩﺬﻫﻦﻴﺑﺔﻗﻼﻋﺕﺎﺒﺛﺍﻦﻣﻦﻜﻤﺘﻧﻢﻟ.ﺔﻴﻛﻮﻠﺴﻟﺍﻭﺔﻴﺒﻄﻟﺍﺕﺎﺟﻼﻌﻟﺍﻱﻮﺘﺤﻳ
ﻦﻣﻢﻏﺮﻟﺍﻰﻠﻋﺔﺑﻮﺘﻜﻤﻟﺍﺮﻳﺭﺎﻘﺘﻟﺍﻲﻓﻢﺴﺠﻠﻟﻲﻔﻴﻇﻮﻟﺍﻲﻘﻴﺴﻨﺘﻟﺍﻮﻤﻨﻟﺍﺕﺎﺑﺍﺮﻄﺿﺍﻭ
.ﺔﻴﻛﻮﻠﺴﻟﺍﺕﺎﺑﺍﺮﻄﺿﻼﻟﺎﻬﺘﺒﺣﺎﺼﻣﻑﻭﺮﻌﻣﻮﺗﻮﺳﺔﻣﺯﻼﺘﻣﻥﺃ
ﺺﻘﻧﺕﺎﺑﺍﺮﻄﺿﺍ;ﺔﻴﻛﻮﻠﺳﺕﺎﺑﺍﺮﻄﺿﺍ;ﻮﺗﻮﺳﺔﻣﺯﻼﺘﻣ:ﺔﻴﺣﺎﺘﻔﻤﻟﺍﺕﺎﻤﻠﻜﻟﺍ
ﻢﺴﺠﻠﻟﻲﻔﻴﻇﻮﻟﺍﻲﻘﻴﺴﻨﺘﻟﺍﻮﻤﻨﻟﺍﻲﻓﺕﺎﺑﺍﺮﻄﺿﺍ;ﺔﻛﺮﺤﻟﺍﻁﺮﻓﻭﻩﺎﺒﺘﻧﻻﺍ
tcartsbA
citeneg erar a )msitnagiG larbereC( emordnys sotoS
dna ylahpecorcam yb deziretcarahc yllausu si redrosid
laroivaheb fo murtceps a si erehT .tlatseg laicaf lacipyt
a tneserp eW .ti htiw detaicossa smelborp evitingoc dna
-oc htiw detneserp ohw yob dlo-raey-11 fo esac
tsoh htiw gnola seitlucfifid cimedaca ,seussi noitanidro
dna llat saw eh noitanimaxe nO .smelborp laroivaheb fo* Corresponding address: Department of Pediatrics, LTMMC &
LTMGH, Sion, Mumbai 22, India.
E-mail: monapote@yahoo.co.in (M.P. Gajre)
Peer review under responsibility of Taibah University.
Production and hosting by Elsevier
1658-3612  2015 The Authors.
Production and hosting by Elsevier Ltd on behalf of Taibah University. T
(http://creativecommons.org/licenses/by-nc-nd/4.0/). http://dx.doi.org/10.10had macrocephaly with typical facial gestalt. His
educational assessment revealed the presence of devel-
opmental co-ordination disorder (DCD) which was
confirmed by Bruininks Otseretsky Motor Proficiency
(BOTMP) and developmental co-ordination disorder
questionnaire (DCD e 2007). On further assessment he
also had an element of attention deficit hyperactivity
disorder (ADHD) for which he was started on methyl-
phenidate. In view of presence of both ADHD and
DCD we used a multipronged approach while treating
him; both medical and behavioral therapies were used.
Although Sotos syndrome is well described in literature
and known to be associated with several behavioral
disorders, we couldn’t find any previously reported as-
sociation with DCD.
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Soto’s syndrome is a childhood overgrowth condition
described in 1964 by Sotos et al. The four major diagnostic
criteria were established in 1994 by Cole and Hughes which
included somatic overgrowth with advanced bone age,
macrocephaly, characteristic facial appearance and learning
difficulties.1 They are associated with NSD1 mutations in
most of the cases however 7e35% of them may not have
any mutation.2 There is a spectrum of behavioral disordershis is an open access article under the CC BY-NC-ND license
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M.P. Gajre et al. 235significantly associated with this syndrome like attention
deficit hyperactivity disorder (ADHD), phobias, obsessions
and compulsions, tantrums, and impulsive behaviors.1,2
Neuroimaging findings in these children are distinct
enough to allow differentiation of this syndrome from
other mental retardation syndromes with macrocephaly.
The common abnormalities noted are prominence of
cerebral ventricles, prominence of the trigone, prominence
of the occipital horns and ventriculomegaly.3Case report
11-year-old boy presented to us with learning difficulty
and other behavioral concerns. He had difficulty in coping
with academics, was slow in writing and had inattention and
hyperactivity. He was born full term by cesarean section in
view of large head with normal birth weight for the gesta-
tional age. Though there was no history of significant
development delay he always had issues with co-ordination
and praxis. The parents of the child reported quite a lot of
problems faced by the child with the gross motor activities
like running, cycling etc. His participation in school sports
activities was also restricted. There were host of behavioral
problems in him like temper tantrums, inattention, hyper-
activity, impulsiveness etc. Physical examination revealed a
tall boy with coarse facial features, macrocephaly and
prominent forehead. His height was 157 cm which fell
between þ2 and þ3 SD and was obese with BMI of 23.5 as
per WHO growth charts (2007). His head circumference was
58.5 cm (>þ2 SD) as per Nellhaus charts and thus was
macrocephalic.4
Secondary sexual characteristics were normally developed
and there were no problems noted in other systems. The bone
age was derived from X-Ray of the hand which turned out to
be two years in advance compared to his chronological age.Figure 1: Showing front and lateral view of patientIn view of typical facial gestalt, macrocephaly, advanced
bone age a diagnosis of Sotos syndrome was made. The
neurological examination revealed problems in fine motor
area, co-ordination and balance like presence of illegible
handwriting, inappropriate pencil grip, inappropriate pres-
sure while writing, dysdiadochokinesia, difficulties during
finger nose test and standing on one foot. The neuroimaging
revealed mild dilatation of lateral ventricles, vermian hypo-
plasia and large arachnoids cyst in posterior fossa. Intelli-
gence quotient (IQ) testing showed verbal quotient of 107,
performance quotient of 84 with full scale IQ of 95. The low
score thus obtained was partly attributed to upper motor co-
ordination problem. On educational assessment he had
dysgraphia secondary to upper motor co-ordination afflic-
tion. His handwriting was illegible with improper spacing
and size of letter cases. As per DSMV criteria and parent and
teacher rating NICHQ Vanderbilt assessment scales he was
diagnosed to have attention deficit hyperactive disorder
(ADHD) and was started on medications.5 The motor
evaluation using Bruininks Otseretsky Test of Motor
Proficiency (BOTMP) showed affliction of balance, co-
ordination, response speed, visuo-motor control, upper
limb speed and dexterity.6 DCD questionnaire was
administrated which confirmed the presence of
developmental co-ordination disorder in him.7,8 The child
was treated with methylphenidate as well as various task
specific behavioral therapies as he was suffering from DCD
along with ADHD. The child initially was started on low
dose of methylphenidate (0.5 mg/kg/d) however due to
persistence of symptoms the dose was increased to 1 mg/
kg/d. In view of behavioral issues like short temper and
aggression he was also put on behavioral modification
therapy. There was improvement noted in these domains
after the initiation of therapy.
Clinical Photographs of the Patient (Figure 1):with typical facial features of sotos syndrome.
Developmental co-ordination disorder, Sotos syndrome236Radiological Images: eMR Images (Figure 2)Figure 2: T1 W Axial Images of 11 years old male child showing
suspicious vermis hypoplasia.Discussion
Soto’s syndrome is an uncommon condition that affects
approximately one in fourteen thousand children. The car-
dinal features include typical facial gestalt, macrocephaly,
behavioral and social problem and some degree of learning
disability. Our patient had typical facial gestalt, macro-
cephaly and advanced bone age without acceleration of pu-
berty; hence we made a diagnosis of Sotos syndrome which is
an overgrowth syndrome. There are quite a few overgrowth
syndromes like Weavers syndrome, Klippel Feil Trenauney,
Beckwith Weidmenn etc. which can mimic sotos. However
almost all except for the weavers do not have typical facial
gestalt. The genetic studies that is NSD1 mutations is seen in
both the syndromes and is not very helpful in distinguishing
amongst the two. As there was no affliction of carpal bone,
distal long bone or camptodactyly weavers was an unlikely
possibility and thus he was diagnosed to have Sotos syn-
drome.1,2,9 They have known to have spectrum of behavioral
disorders like very low frustration tolerance, oppositional
defiant traits, inattention etc.
Our patient though had inattention and behavioral con-
cerns his dismal performance in academics couldn’t solely be
explained by them. Due to this he was further evaluated with
specialized tests performed by a team of experienced
personnel, which helped us clinch the diagnosis of an un-
derlying developmental co-ordination disorder.6e8
DCD is a unique neurodevelopmental disorder whichmay
coexist with a host of neurobehavioural disorders likeADHD, autism, dyslexia, etc.9e11 Though the impact and
sequelae of DCD is significant and may persist lifetime it
still remains a grossly under diagnosed entity.10 It can be
loosely defined as affection of motor performance
predominantly of that of co-ordination which cannot be
explained by the chronological age ormeasured intelligence of
the child and is not due to any other medical condition which
might affect the same.11 The afflicted childrenmay experience
difficulties in simple day to day activities which may have
severe emotional impact on them. All these with associated
co-morbidities may greatly compromise their academic per-
formance.10,11 The various treatment modalities for DCD
include process-oriented approach, task-oriented approach,
cognitive therapies etc. The literature suggests that methyl-
phenidate therapy forADHD in such childrenworks better as
it also improves the motor skills to a certain extent.11
Thus we recommend that physicians must think of DCD
as a diagnosis when child predominantly comes with co-
ordination issues as it currently stands grossly under-
reported. Early diagnosis of this disorder can help alleviate
parental anxiety by providing them with varied treatment
options. Moreover reporting of such cases may help form
uniform consensus statement for diagnosis and treatment of
such disorders which even though significant are not readily
diagnosed by the medical practitioners.Conflict of interest
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